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I. Introduction
This report contains information and summaries of the research activities carried out under contract AT(ll-l)-17l6 from February 1, I967 to December yi, I967. During this period three Ph.D. theses were completed and a number of manuscripts prepared for publicationj abstracts of these are included in this report.
Some of the work reported in this summary is of a preliminary nature and should not be referred to without permission of the project director. The fission product nature of the light ternary fragments was confirmed by the forward-backward recoil properties at various (U0-»120 MeV) energies. A recoil range of 12-00 ± 0-U3 mg/ctn 2 in Uranium has been obtained for Mg 28 which corresponds to a kinetic energy of about i+5 -5 MeV. Sr 8e , a typical binary fission product also showed nearly identical ranges and recoil properties in Uranium.
II. Research Activities
The measured binary fission cross sections were corrected for independent yields based on CCR rule and using an appropriate value of V (number of neutrons boiled off) for each mass split, calculated from the total mass-energy balance, (v has been found to decrease with increasing mass asymmetry). The corrected cross sections are given in Table I and are summarized in Figure li The mass distribution clearly indicates absence, of any structure in the ternary (A = 2k to A = kf) region suggesting a statistical type of ternary process accompanying a statistical type of binary process. In comparing the system of Th 232 bombarded with U5 MeV He 4 with the system of U 235 bombarded with thermal neutrons, the coulomb barrier for the alpha particle must be considered. Once the.compound nucleus, U 236 , has been formed, the probability of its fissioning into...binary or ternary modes will be independent of the reaction by which it was formed; but it will depend on the excitation energy of. the system. A comparison of the ratio of ternary fission/binary fission for the two systems will, therefore, eliminate the affect of the coulomb barrier. barrier The affects of the centrifugal/ilill be very small for intermediate energy alpha particles. Since the ratio of ternary fission to binary fission has been found to rise rapidly with energy, the ratio of ternary The alpha emitters were separated in the first two steps of the chemica procedure and no alpha activity was found in further precipitates.
Less than 0.5 cpm of Ca 47 and Mg 28 were found when the samples were placed in the low-level counters. The Sr 89 was approximately 66 cpm.
Future plans call for bombarding a target for 30 microampere hours at the same energy to determine if any ternary products can be obtained at this energy, also noting the increase of total activity and alpha activity resulting from a ten fold increase of current.
Further experiments will probably include use of higher energy alpha particles to obtain more reasonable yields of ternary fission products.
Fission Studies on Iridium (Brodzinski)
The fission resulting from the helium ion bombardment of naturally occurring Ir 191 ' 193 was studied radiochemically and by * plastic fission track technique. Thin targets were prepared by vacuum evaporation of iridium metal onto silver and aluminum foils, and absolute cross sections were determined for the production of eleven nuclides from fission induced by U2.2 MeV helium ion bombardments.
The excitation function was determined by measuring the total fission cross section at thirteen different energies. Individual fission products were purified, and their activities were measured using low background beta counters. Decay curves and theoretical treatment of the TJT data were resolved by computer programmed least squares analyses.
The mass distribution (Figure k ) was observed to be symmetric with a full width at half maximum of 27 ± 2 mass units. The average number of neutrons emitted per fission event was 2 ± 1 neutrons. The total fission cross section was found to be ^5 -H microbarns. The value of the fission level density parameter was found to be approximat.aly given A/lO, and the ratio of A f /A was found to be 1.18. The fission threshhold was determined to be 22.3 ±0.7 MeV. (Figure 5 ). This work has been submitted for publication in the Physical Review.
Excitation Functions for the Helium-Ion Induced Fission
of Rhenium, Lutetium and Thulium (Raisbeck) This work was completed and published in Fhys. Rev., were assumed for the detection reactions. Table I is a summary of the limits for the various parameters which were obtained from a number of experiments. In general, these data provide a more rigorous search for the n 2 and n 4 bound states than published to date. The detection ^ method assumes that the capture cross section for n 2 and n 4 are at least as large as 10 microbarns. This work is being written up for publication. This work has been completed and submitted for publication.
An abstract of the paper follows, and has been issued as report COO-I7I6-I. 
This work has been completed and submitted for
publication. An abstract of the paper follows, and has been issued as report COO-3U7-27.
